. Psettarium sinense. Entire body of a paratype, ventral view (A) and a specimen from Kagawa Prefecture, ventral view (B); photographs of rows of body spines of a paratype (C) and a specimen from Kagawa Prefecture (D); anterior body of a paratype, ventral view (E) and a specimen from Kagawa Prefecture, ventral view (F). Scale bars: 1 mm for A and B, 0.01 mm for C and D and 0.05 mm for E and F.
flattened, lanceolate, narrowing at level of male terminalia, forming an indistinct notch or dent sinistrally, TR 4, 880 (5, 034) long, 170 (954) wide, TO 3, 560 (4, 140) long, 190 (870) wide, TR 4.28-6.33 (5.33) times, TO 3.86-5.74 (4.97) times longer than wide. Anterior end armed with 5 rows of minute spines (n=7 for TR, n=3 for TO). Notch, TR 270-424 (362) or 5.8%-9.1% of body length from posterior body end (n=12), TO 288-349 (328) or 6.3%-8.8% of body length from posterior body end. Tegumental spines on both lateral margins ventrally, TR in 340-530 (457) rows, TO in about 510 rows (n=1) on sinistral side of body; same size throughout the body, TR 7-10 long (n=32), 7-13 spines per row (n=33), TO 8-9 long (n=8), 8-11 spines per row (n=5), reduced numbers of spines in anterior and posterior few rows. , [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] wide, 4-21 (10) from posterior end; TO 10-14 (12) long, 5-8 (6) wide, 7-13 (10) from posterior end.
Remarks
We could not find any crucial morphological differences between the type specimens of P. sinense and Psettarium sp. TPC collected in Japan and in China. All measurements were within the range of intra-specific variation. We conclude here that Psettarium sp. TPC is a synonym of P. sinense. In the original description of P. sinense (Liu, 1997) , only one vas deferens identified originating from somewhere anterior to the ovary, i.e. the anterior vas deferens in this redescription, was described, and the testis was distributed up to the level of ovary posteriorly. Re-examination of the three type specimens confirmed presence of the posterior vas deferens and the testis extending to near the posterior end of body on the dextral side, and in one paratype, the testis passing near to the posterior end, even extending to the sinistral side as in the specimen from Kagawa Prefecture (Fig. 2B ).
Taxonomic summary
Synonyms 
Psettarium yamagutii n. sp.
Description (based on a single specimen) ( Ovary, an inverted triangular in shape, lobed, dextral, ventral to vas deferens, 254 long, 367 wide. Oviduct emerging on sinistral side of ovary, passing posteriorly, expanding to form oviducal seminal receptacle, 46 wide, joining vitelline duct before forming oötype.
Vitelline duct, 41 in maximum width, passing posteriorly, ventral to oviduct. Oötype, 82 long, 68 wide, surrounded by Mehlis' gland. Uterus sinistral to vitelline duct, ascending, coiling several times, then discending at level of anterior end of ovay, leading to metraterm. Metraterm short, 77 long, 50 wide, demarked from uterus by a sphincter. Female genital pore dorsal, submedian, 224 from sinistral body margin, 186 from male genital pore, 460 (8.3% of body length) from posterior end of body. Vitellarium extending from level between mouth opening and nerve commissure to level of female genital pore sinistrally, to level of oötype dextrally. Uterine eggs ellipsoidal, 38-40 long, 28-32 wide. Excretory vesicle 20 long, 9 wide, 25 from posterior end. Yamaguti (1938) made no detailed description of his specimen except for the body size and the cirrus pouch. Examination of his specimen revealed that it is clearly different from P. japonicum sensu stricto in the position and a relative size of the ovary, distribution of the testis, indistinctive protuberance at the level of male terminalia, and the position of the female pore. P. yamagutii may be most similar to P. sinense, but can be easily differentiated by the following morphological features: position of the ovary (medial in P. sinense vs. dextral in P. yamagutii), distribution of the uterus (mostly post-ovarian vs. extending to the level of anterior end of the ovary), opening of the female pore (at the base of the cirrus pouch vs. anterior to the cirrus pouch and more centrally positioned), distribution of the testis (extending to both sides of the ovary vs. non-existent on dextral side of the ovary). 
Remarks

Taxonomic summary
Discussion
The male gonad of the genus Psettarium has been defined by many authors, in which there have been different interpretations on the testis/testes. Goto and Ozaki (1929) described P. japonicum (as Plehnia japonica Goto & Ozaki, 1929) , the type species of the genus, had a single testis occupying the dorsal side of body from near the posterior end of body to near esophagus. Yamaguti (1953) , however, defined testes as diffuse, uncountable with indistinct boundaries, followed by Yamaguti (1958) and Yamaguti (1971) , whereas Smith (2002) and Bullard and Overstreet (2006) defined it as a single entity, as in the original description of the type species by Goto and Ozaki (1929) . In fact, P. wakasaense n. sp. has an extensive, diffuse testis, which could be misinterpreted as numerous testes with indistinct boundaries. Recently, Yong et al. (2016) described three new species of Psettarium, in which they emended the generic definition that Psettarium has one or more testes to include P. ogawai, a species with 16-22 spherical testes. Layman (1930) described a new blood fluke, Aporocotyle odhneri, collected from the blood of the intestinal wall of Takifugu porphyreus (as Sphaeroides borealis) caught in the Peter The Great Bay, Russia, which was later transferred to Paradeontacylix by McIntosh (1934) as it had two to three rows of testes, a medially positioned ovary and a long, coiled, post-ovarian uterus. Following the definition of Yong et al. (2016) , no contradiction arises when this parasite is transferred to Psettarium. Host of P. odhneri belongs to the genus Takifugu, from which the type and some other Psettarium species have been recorded. Since the original description was based on a single specimen, which had been lost, re-examination based on new material is required on the taxonomy of this less known blood fluke.
In this paper we propose P. wakasaense n. sp. for Psettarium sp. TPJ and P. yamagutii n. sp. for P. japonicum sensu Yamaguti, 1938 , and synonomize Psettarium sp. TPC as P. sinense. Thus, the genus Psettarium now comprises 12 species, nine of them from tetraodontid fish (Table 1) . They have different types of male genital system, which can be divided into three groups: four species, i.e. P. japonicum, P. sinense, P. wakasaense n. sp. and P. yamagutii n. sp., all from Takifugu spp., have a single, extensive and reticular testis, four species from Arothron spp., viz. P. pulchellum, P. ogawai, P. jimbaranense and P. nolani, have a degenerate posterior testis beside anterior testis/testes and the remaining four species, viz. P. tropicum, P. rachycentri, P. pseudupenei and P. anthicum, have preovarian testis/testes but no posterior one. Redescription of the type species, P. japonicum infecting Takifugu pardalis is required for accurate definition of this genus, which is in progress by one of the present authors.
Among the Psettarium species, only P. sinense and P. pulchellum were recorded from more than one species of host (Table 1) , suggesting high host specificity of this group of blood flukes. As for their host species, three Psettarium species have been recorded from T. rubripes, while two species each were collected from R. canadum and A. reticularis, implying that Psettarium is a rich and diversified group of digeneans.
Since tiger puffer is extensively cultured both in 
Synonyms
Psettarium japonicum (Goto & Ozaki, 1929 ) Goto & Ozaki, 1930 Spheroides pardalis (=Takifugu pardalis)
intestine Inland Sea, Japan small intestine of Spheroides pardalis from Hamajima, Mie Pref., Japan (Yamaguti, 1951 ) Plehnia japonica Goto & Ozaki, 1929 Japan and China and blood fluke infection is a serious threat to the culture industry, it is necessary to accurately identify the causative species among the three species described here. Morphologically, P. wakasaense is easily distinguished from the other two species by the larger body size (7.29-9.99 mm vs. 4.32-5.88 mm in P. sinense and 5.55 mm in P. yamagutii); it is rather difficult to separate P. sinense from P. yamagutii without confirming their male and female genital systems. For the moment, P. wakasaense and P. yamagutii have been recorded only from Japanese and Chinese waters, respectively. There is a risk of expanding geographical distributions for these species due to international trade of live host fish. Other than morphological identification, it is practically desirable to obtain DNA sequence data for the species discrimination of blood flukes infecting tiger puffer.
